India is the world's largest producer and leading exporter of chilli in the global market. This paper has studied the direction of trade of chillies by Markov chain analysis and has shown that USA is the most stable market of chilli, followed by UAE and Sri Lanka, while Malaysia, Bangladesh and Pakistan are the unstable importers. The paper has found that during 2011-12, the major markets for Indian chilli were Malaysia (24.83%) and Sri Lanka (14.70%). The estimated NPCs have indicated that the Indian chilli was price competitive during the study period 2006-07 to 2010-11. A comparison of competitiveness of Indian chilli against Chinese red chilli has revealed that Indian red chilli is globally price competitive for three years in the study period of five years, 2006-07 to 2010-11.
Introduction
India is one of the leading producers of chillies contributing close to 39.78 per cent of global production, followed by China (8.67 %) and Peru (4.74 %). Besides India, other major producers and exporters of chillies are China, Pakistan, Morocco, Mexico and Turkey. This shows that the major share of chilli production is in the Asian countries, though it is produced throughout the world. The top 10 chilli producing countries, India, China, Thailand, Pakistan, Ghana, Ethiopia, Peru, Bangladesh, etc., accounted for more than 85 per cent of the world's production in 2013. With an estimated global production of 34.58 lakh tonne in 2013, chilli was cultivated on an area of approximately 19.74 lakh ha land (FAO). However, the productivity of chillies is quite low in India (1.75 t/ha) in comparison with countries such as Cape Verde, Jamaica and Morocco, where yield levels are higher than 10 t/ha.
Chilli is the major spice contributing 40-42 per cent by volume and 20-22 per cent by value to total spices exported from India. The exports of Indian chillies have grown significantly in the recent years.
On the export front, there is a good demand for chillies in Malaysia, particularly for BSS-273 variety because of its medium pungency. In India, Andhra Pradesh tops in chilli production with 2.10 lakh ha area, 6.85 lakh tonnes production and 3.3 t/ha yield . Across states, chillies are exported from Andhra Pradesh to Tamil Nadu, Kerala, Uttar Pradesh, Maharashtra, Gujarat, etc. Generally, the production in Andhra Pradesh, Madhya Pradesh and Karnataka influence the domestic price of chillies.
One of the key export commodities is the spices (Rajur and Patil, 2013 
Data and Methodology
To study export performance of chillies, the data on export pertaining to the period 2006-07 to 2010-11 were used and to work out trade direction, data from 2004-05 to 2010-11 were used. The statistical techniques used were Markov chain analysis to study direction of trade and, nominal protection co-efficient (NPC) to assess export competitiveness.
Markov Chain Analysis
Markov chain analysis is based on the estimation of the transitional probability matrix P. The element P ij of this matrix indicates the probability that exports will switch from the country i to the country j with time. The diagonal element P ii measures the probability that the export share of a country will be retained. Hence, examination of diagonal element indicates the loyalty of an importing country to a particular country's exports. In the context of the current application, the average exports to a particular country was considered to be a random variable which depended only on its past exports to that country and which can be denoted as Equation (1):
where, E jt = Exports from India to the j th country during the year t, E it-1 = Exports to the i th country during the year t-1, e jt = The error-term which is statistically independent of E it-1 , and r = Number of importing countries.
The transitional probabilities P ij , which can be arranged in a (c×r) matrix, have the following properties
Thus, the expected export shares of each country during period t were obtained by multiplying the exports to these countries in the previous period (t-1) with the transition probability matrix.
The transition probability matrix was estimated in the linear programming (LP) framework by the method referred to as Minimization of Mean Absolute Deviation (MAD), the LP formulation is stated as:
where, P* is a vector of the probabilities P ij, O is a vector of zeros, I is an appropriately dimensional vector of areas, e is the vector of absolute errors (|U|), Y is the vector of exports to each country, X is a block diagonal matrix of lagged values of Y, V is the vector of errors, and G is a grouping matrix to add the row elements of P arranged in P*, to unity.
The nominal protection coefficient (NPC) was computed as the ratio of domestic price P D and global price P R of red chilli. The domestic price used in this computation could either be the procurement price or the farm gate price, while the world reference price is the international price adjusted for transportation cost, packing cost, port clearing charge, insurance, etc. Symbolically,
If NPC is greater than one, then the commodity is protected, compared to the situation that what would prevail under free trade and if NPC is less than one the commodity is not protected. The NPC helps in measuring the divergence of domestic price of international price and thus determines the degree of protection of the commodities in question. The transitional probability matrix in Table 1 The chilli exports to USA could retain its share of 29.47 per cent. USA lost its major share to Sri Lanka (70.47 %). However, it gained from the shares of Malaysia (12.99%) and Sri Lanka (17.00 %). Pakistan is also another unstable importer of chillies, because it could not retain its original share. It lost its major share to Malaysia (47.23%), Sri Lanka (23.59%), UAE (26.60%) and some extent to other countries. UAE is the stable importer of chillies, as it retained its original share of 23.54 per cent. It lost its major share of 46.59 per cent to Bangladesh, followed by others (29.87%). The group of countries pooled under 'others' retained 7 per cent of its original share, it lost its share to Malaysia, Bangladesh and UAE, and it gained from Malaysia (49.39%), Sri Lanka (52.92%), Pakistan (2.58%) and UAE (29.87%). These results are in line with the finding of Rajur and Patil (2013) .
Results and Discussion
Thus, it was clear that Malaysia, Bangladesh and Pakistan were the most unstable importers of chillies as they could not retain their original shares. Sri Lanka, USA, and UAE could be termed as stable importers and potential destinations for the Indian chillies in future.
Projection of Indian Chilli Exports to Major Destinations
The export share of Indian chillies in export to different countries was computed using transitional probability matrix. The future market shares of Indian chillies to the major importing countries were projected to 2016-17. A close look at the actual and predicted shares of chillies exported from India to different countries during the study period (Table 2) revealed that the observed proportions of exports shares are inconsistent with the predicted share of exports, which were derived from the Markov chain process.
The actual share of Bangladesh in chilli export had fluctuations over the study period (2004-05 to 2010-11) on the whole, it decreased from 21.03 to 20.10 per cent, whereas with respect to prediction share, it increased from 21.26 to 24.83 per cent. The projections for 2016-17 (Table 3) With respect to USA, the actual proportion of exports showed a decreasing trend, i.e. it decreased With respect to 'others', the actual and predicted export shares showed a decrease from 36.25 to 25.0 per cent and from 24.14 to 22.23 per cent between 2004-05 and 2010-11 and the estimation for 2017-18 suggested an increase to 24.27 per cent.
Export Competitiveness
The global competitiveness of chilli was evaluated using nominal protection co-efficient (NPC) (Gulati et al., 1994) , which is a measure of actual divergence or distortion between any given commodity's domestic price and international (border) price. The underlying rationale is that such divergence represents the presence of market interventions such as taxes, subsidies and other policy instruments (Appleyard, 1987) . The chilli being a dominant commodity of India's export basket, NPC was calculated under exportable hypothesis, when the domestic good competes at a foreign port. The NPC value less than one indicates global competitiveness of the commodity under consideration; the NPC value less than 0.5 denotes high competitiveness and from 0.5 to 1.0 shows moderate competitiveness. The commodity is not competitive for export, if NPC value exceeds unity.
Under the exportable hypothesis, the estimated NPCs varied from 0.46 to 0.69 during the period 2006-07 to 2010-11 indicating that Indian red chilli was globally price competitive (Table 4) .
Export Competitiveness of Indian Red Chilli vis-à-vis Chinese Red Chilli
A product has to be competitive in the international market to sustain and increase its exports. Apart from competitive pricing, factors like quality, timely shipment, honoring export commitments, regularity of supply, etc. also play an important role in capturing international markets. The analysis of export competitiveness in general showed that chilli is competitive for export to other countries, as evident from the nominal protection coefficients (NPCs). Therefore, the export competitiveness of chilli needs to be exploited by India through proper planning and development of suitable infrastructure. In chilli, the nominal protection coefficient (Table 4) was less than one from 2006-07 to 2010-1, indicating its high export competitiveness.
The export competitiveness of Indian red chilli visa-vis Chinese red chilli indicated that red chilli was globally price competitive for three years of the five year period studied. (Table 5) . 
Conclusions
The direction of trade in Indian chillies, studied by Markov chain analysis, has shown USA to be the most stable market, followed by UAE and Sri Lanka. The countries like Malaysia, Bangladesh and Pakistan have been found highly unstable importers of Indian chilli. A higher demand of chillies in the overseas markets helps to fetch a better price, thereby providing more profits to farmers. The computation of nominal protection coefficients has indicated that chilli is competitive for exports to several countries and India should encash this competitive advantage by developing modern infrastructure.
